The role of licA phase variation in the pathogenesis of invasive disease by Haemophilus influenzae type b.
LicA encodes the enzyme phosphorylcholine kinase which catalyses the incorporation of phosphorylcholine (ChoP) into H. influenzae LPS. Expression of this gene is subject to phase variation, resulting in the spontaneous loss, or gain of phosphorylcholine (ChoP)-decorated LPS structures. To investigate the role of this phenomenon in the pathogenesis of invasive disease an H. influenzae mutant was constructed which lacked the ability to phase vary licA. This was achieved by introducing an in-frame deletion of the 5'-CAAT-3' repeats into licA using polymerase chain reaction. The resultant mutant, licADelta5'-CAAT-3', was unable to switch off expression of licA and constitutively expressed ChoP-decorated LPS structures, as judged by colony immunoblotting with Mabs 12D9 and HAS. This resulted in increased synthesis of high molecular mass LPS structures and the absence of non-ChoP-decorated LPS species as determined by T-SDS-PAGE analysis. Inability to switch off the expression of licA reduced the virulence of H. influenzae in an infant rat model of invasive disease and resulted in increased sensitivity to the bactericidal activity of serum in the presence of CRP. The ability to switch off the expression of licA through phase variation is therefore concluded to enhance the systemic survival of H. influenzae.